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(57) ABSTRACT

A dnivetrain having an active torsional vibration damping
and a method for carrying out the active torsional vibration
damping, having an internal combustion engine being
allected by torsional vibrations and having a crankshaft, a
torsional vibration damper that 1s operatively connected to
the crankshaft and has at least one operating point of low
vibration 1solation of the torsional vibrations and has a
primary inertial mass associated with the crankshait and an
inertial mass associated with a gear input shait of a gearbox,
the inertial mass being rotatable relatively and limitedly with
respect to the primary inertial mass against the action of a
spring device. The drivetrain also includes an electric motor
having a rotating mass operatively connected to the gearbox
input shait, and a control unit, the spring device being
formed by linear springs, the rotating mass of the electric
motor being designed as a secondary inertial mass.
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HYBRID DRIVETRAIN HAVING ACTIVE
TORSIONAL VIBRATION DAMPING, AND
METHOD FOR CARRYING OUT THE
ACTIVE TORSIONAL DAMPING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s filed under 35 U.S.C. § 120 and §
363(c) as a continuation of International Patent Application
No. PCT/DE2012/000578 filed Jun. 1, 2012, which appli-
cation claims priority from German Patent Application No.

10 2011 078 249.4 filed Jun. 28, 2011, and German Patent
Application No. 10 2012 201 948.0 filed Feb. 9, 2012, which
applications are incorporated herein by reference in their
entireties.

FIELD OF THE INVENTION

The 1mvention relates to a hybrid drivetrain having active
torsional vibration damping, and to a method for carrying
out the active torsional vibration damping, having a com-
bustion engine subject to torsional vibrations, having a
crankshait, with a torsional vibration damper that is opera-
tionally connected to the crankshait, having at least one
operating point of lesser vibration 1solation of the torsional
vibrations, having a primary inertial mass assigned to the
crankshaft and an iertial mass opposite thereto, which 1s
relatively and limitedly rotatable contrary to the effect of a
spring device, assigned to a transmission input shaft of a
transmission, as well as having an electric machine with a
rotating mass that 1s operationally connected to the trans-
mission mput shait, as well as a control unit.

BACKGROUND OF THE INVENTION

Because of their operating principle of discontinuous
combustion of fuel 1n the combustion spaces of cylinders or
combustion chambers provided for that purpose, combustion
engines have a non-uniform torque development through the
angle of rotation of the crankshait. The torsional vibrations,
which occur as a result, are 1solated 1n a well-known manner
by torsional vibration dampers such as clutch plate dampers,
divided flywheels and the like, and/or torsional vibration
absorbers such as centrifugal force pendulums and the like.
This vibration 1solation occurs only partially. Remaining
residual vibrations appear 1n resonance with natural frequen-
cies of the power train, which result in negative sound
behavior of the drnivetrain and/or negatively aflect the ser-
vice life of the components used. To further improve the
degree of 1solation, the technical effort increases, so that the
1solation devices to be utilized, such as torsional vibration
dampers or torsional vibration absorbers, cannot always be
implemented for reasons of construction space and/or cost.
For example, 1n a torsional vibration damper, besides the
utilized bow springs of a single damping stage, additional
damping stages, an additional torsional vibration absorber
matched to the torsional vibration damper and the like may
become necessary. Furthermore, the driver may introduce
impulses into the drivetrain, for example, with the respective
changing of the position of the accelerator pedal, which can
result 1 jerking or load reversal vibrations.

In addition to the combustion engine, hybrid drivetrains
have an electric machine which drives the drivetrain com-
pletely or partially, recuperates 1n deceleration mode, and 1s
able to start the combustion engine. An electric machine 1s
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intended to compensate for torsional vibrations of the com-
bustion engine by switching on opposing torques by means
of the electric machine, which are complementary to the
peak torques of the combustion engine. The corresponding
quantities of energy in the frequency range of the torsional
vibrations to be stored temporarily 1n and recalled from the
accumulator connected to the electric machine, such as a
lead-acid battery, result in very high charging and discharg-
ing currents, which are harmiful to the accumulator.

BRIEF SUMMARY OF THE INVENTION

The object of the invention i1s therefore to propose a
device and a method for a hybrid drivetrain, which will
enable 1mproved i1solation of torsional vibrations of the
combustion engine with little technical cost and eflort.

The object 1s fulfilled by a drivetrain having a combustion
engine subject to torsional vibrations, having a crankshatft,
with a torsional vibration damper that 1s operationally con-
nected to the crankshaft, having at least one operating point
of lesser vibration isolation of the torsional wvibrations,
having a primary inertial mass assigned to the crankshaft
and an 1nertial mass opposite thereto which 1s relatively and
limitedly rotatable contrary to the eflect of a spring device,
assigned to a transmission input shaft of a transmission, as
well as having an electric machine with a rotating mass that
1s operationally connected to the transmission input shait, as
well as a control unit, where the spring device 1s formed of
linearly formed springs, for example, coil springs distributed
around the circumierence, the rotating mass of the electric
machine 1s designed as a secondary inertial mass, and the
clectric machine can be regulated by means of the control
unit to a compensation torque that compensates for a dis-
turbance torque subject to torsional vibration which occurs
at at least one operating point.

Through the combination of an active torsional vibration
damping by means of the electric machine, since positive or
negative moments of compensation corresponding to the
torsional vibrations of the combustion engine are transmitted
from the electric machine to the drivetrain, the torsional
vibration damper can be designed in a simple manner and
optimized to the requirements of active torsional vibration
damping. In this case, the spring device operating to
between the two inertial masses 1n the circumierential
direction can be implemented by means of linearly designed
short coil springs, which have a small moment of friction
compared to bow springs, even at high speeds of rotation,
and are simpler to produce. For example, at low speeds of
rotation and during the starting of the combustion engine by
the electric machine, the advantages of the device consisting,
of bow springs can be compensated for by active torsional
vibration damping by means of the electric machine.

The secondary 1nertial mass 1s integrated into the rotor of
the electric machine in one or more pieces or connected to
it, achieving construction space advantages and a simpler
configuration of the drivetrain. In this case, in the electric
machine its electrically live winding part can be provided in
the rotor or 1n the stator. The electric machine 1s a brushless,
clectronically controlled electric motor, for example, whose
speed of rotation and angle of excitation are registered by
means of an 1tegrated incremental displacement or incre-
mental angle sensor.

The active torsional vibration compensation 1s accom-
plished 1n that on the basis of parameters, for example,
sensor data or values derived therefrom, a disturbance torque
of the drivetrain before or after the torsional vibration
damper 1s ascertained at the at least one operating point, a
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compensation torque 1s ascertained, and the compensation
torque 1s 1imprinted on the electric machine.

As this 1s happening, the electric machine 1s electrically
connected to a storage device for electrical energy, for
example, an accumulator such as a lead-acid storage battery,
a lithium 10n battery and the like, a power capacitor such as
a Gold Cap capacitor, and/or the like. The mechanical
energy required for the active torsional vibration damping is
ted to or withdrawn from the electrical energy storage device
complementarily, contrary to the temporal torque behavior
of the combustion engine. The still remaining portions of
torsional vibration transmitted via the simplified torsional
vibration damper connected ahead of the electric machine
are therefore attenuated such that an electric accumulator
intended for a motor vehicle having the proposed drivetrain
1s not overloaded with the charging and discharging cur-
rents.

In addition, at least one additional damping element may
be provided 1n the proposed drivetrain parallel to and/or in
series with the torsional vibration damper. For example, to
a torsional vibration absorber such as a rotational-speed-
adaptive torsional vibration absorber in the form of a cen-
trifugal force pendulum may be operationally connected to
the primary side, or for example, the secondary side of the
torsional vibration damper.

A disturbance torque still pending after the torsional
vibration damper, not compensated for by the latter, can be
stored 1n the control unit, for example, depending on at least
one parameter, obtained by means of at least one sensor, 1n
the form of characteristic maps representing the disturbance
torque, for example, a torque amplitude characteristic map
and torque phase characteristic map. These characteristic
maps may be set up, for example, empirically or by means
of an appropriate simulation of the hybrid drivetrain, and
adapted continuously to changes which may come about 1n
the actual drivetrain. The torque amplitude characteristic
maps may be laid out, for example, depending on the nature
and quality of the available sensors and their data, on the
degree of 1solation demanded, for example, complete or only
partially desired torsional vibration 1solation of the remain-
ing disturbance torque due to the active torsional vibration
damping by means of the electric machine, on the tempera-
ture of the drivetrain or its selected components, manufac-
turing tolerances and the like. The torque amplitude char-
acteristic maps may be laid out, for example, dependent on
the desired degree of 1solation, on a gear selected 1 a
transmission of the drivetrain, which aflects the situation of
the power train resonance, on a net torque such as the
cllective torque of the combustion engine, the temperature,
manufacturing tolerances and the like. The characteristic
maps may be integrated into a pre-control element of the
clectric machine, so that, for example, a compensation
torque that compensates for the temporally varying distur-
bance torque at least partially 1n a phase-selective manner 1s
superimposed on the other present functions of the electric
machine. These are, for example, a starting function of the
combustion machine, a generator function in the operation
of the combustion machine, a supporting function of the
combustion machine in traction mode, a generator function
in pushing mode (recuperation), a drive function when the
combustion machine 1s not running, and the like.

A complete 1solation of wvibrations behind the electric
machine can be achieved by compensating for the distur-
bance torque after the torsional vibration damper in exact
phase opposition by means of the compensation torque
introduced by the electric machine. In this case, there can be,
for example, a regulation of the angular acceleration of the

10

15

20

25

30

35

40

45

50

55

60

65

4

rotor and hence of the output of the torsional vibration
damper, and thus, mput of the transmission, to zero. It has
proven advantageous to not exactly regulate the residual
excitation after the electric machine, but rather to undertake
merely a partial 1solation with a remaining, non-disturbing
portion of the torsional vibration in the sense of a simple and
robust regulation.

The regulation of the compensation torque can be carried
out by means of a P controller which regulates a rotational
characteristic, such as angle, angular velocity or speed of
rotation, or for example, angular acceleration of the second-
ary inertial mass. At the same time, different regulator
concepts can be utilized, depending on operating points of
the active torsional vibration damping. For example, during
a starting of the combustion machine by the electric
machine, a simple P controller can be regulated to a rota-
tional speed difference between the shatts of the primary and
secondary inertial masses. A resonance passageway, which
may be present, can be compensated for 1n this way, while
friction of the torsional vibration damper 1s reduced.

Alternatively or additionally, the at least one operating
pomnt can represent an 1dling of the combustion engine,
while an 1dling regulation of the combustion machine occurs
by means of the electric machine, in that a P controller, for
example, a PI controller, regulates the compensation torque
to maintenance of a mean 1dling speed of the crankshatt. In
so doing, the 1dling regulation of the combustion engine 1n
the control unit of the combustion engine can be dispensed
with, since the combustion engine 1s stabilized by means of
the compensation torque input by the electric machine.

Furthermore, alternatively or additionally, the at least one
operating point can represent the occurrence of jerking or
load reversal vibrations, introduced, for example, by the
driver operating the accelerator pedal, where a regulator, for
example, a PD controller, 1s able to regulate the compensa-
tion torque to a compensation of rotational nonuniformities
of the secondary inertial mass. As already described earlier,
torsional vibrations, which remain after the torsional vibra-
tion damper can be compensated for actively by means of
appropriate characteristic imps. In this case, a P controller
can be utilized to minimize rotational nonuniformaities of the
speced of rotation of the secondary inertial mass, for
example, on the basis of the rotor speed characteristics.

The regulation and active compensation of the torsional
vibrations which appear after the torsional vibration damper
1s accomplished by analyzing the sensor signals of sensors
which are preferably present already in the drivetrain. For
example, the section torque of the damper as well as the
disturbance torque after the torsional vibration damper can
be calculated from the rotational characteristics of the
masses of the primary and secondary inertial mass, the
engine torque of the combustion engine available from the
control unit of the combustion engine, for example by means
of the CAN bus, and/or ascertained 1n a comparable manner.
In this case, the rotational characteristics of the crankshaft
are available for the primary 1nertial mass and the rotational
characteristics of the rotor are available for the secondary
inertial mass by means of the corresponding sensors. In the
same way, a differential speed of rotation between the
primary and secondary inertial masses can be derived from
these sensors. Investigations have shown that a sufliciently
precise signal for determining the phase position of the
crankshaft can be obtaimned from a sender of the upper
dead-center position of one or more cylinders of the com-
bustion engine. The angle of the rotor i1s obtained, for
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example, from the qualitative scanning of the sensor for
commutation of the electric machine with suflicient preci-
S1011.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

The nature and mode of operation of the present invention
will now be more fully described 1n the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FI1G. 1 1s a schematic view of a hybrid drivetrain for active
torsional vibration damping;

FIG. 2 1s a vibration model of the drivetrain of FIG. 1;
and.,

FIG. 3 1s a flowchart showing an example method of
carrying out active torsional vibration damping in the drive-

train of FIG. 1.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

At the outset, 1t should be appreciated that like drawing
numbers on different drawing views identity identical, or
functionally similar, structural elements of the invention.
While the present invention 1s described with respect to what
1s presently considered to be the preferred aspects, 1t 1s to be
understood that the invention as claimed 1s not limited to the
disclosed aspects.

Furthermore, 1t 1s understood that this invention 1s not
limited to the particular methodology, materials and modi-
fications described and, as such, may, of course, vary. It 1s
also understood that the terminology used herein 1s for the
purpose of describing particular aspects only, and 1s not
intended to limit the scope of the present invention, which
1s limited only by the appended claims.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood to one of ordinary skill in the art to which this
invention belongs. Although any methods, devices or mate-
rials similar or equivalent to those described herein can be
used 1n the practice or testing of the invention, the pretferred
methods, devices, and materials are now described.

FIG. 1 shows a schematic view of hybrid drivetrain 1 with
torsional vibration damper 2, whose primary 1nertial mass 3
1s connected to crankshaft 13 of a combustion engine (not
shown) and 1s driven thereby. Secondary inertial mass 4 1s
at the same time rotor 14 of electric machine 5, which 1s
situated eflectively at the output of torsional vibration
damper 2. Inertial masses 3, 4 of torsional vibration damper
2 are situated so that they are rotatable relative to each other,
contrary to the eflect of spring device 6 and friction device
7. Coil springs 8 depicted in the form of their characteristic
curves are of short and linear design, and are positioned
around the circumierence. Because of the short and linear
design of coil springs 8, the moment of friction of friction
device 7 1s advantageously small. The output part of tor-
sional vibration damper 2 in the form of secondary inertial
mass 4 1s coupled with transmission 10 by means of ric-
tionally and torsionally elastic transmission mput shait 9.
Transmission 10 1n turn 1s coupled vibrationally with vehicle
body 11 through the attachment of the latter, and for
example, by means of the torsionally elastic and frictionally
allected drive shaft(s) 12. This forms a vibration system
having natural frequencies which can be excited by power
train vibrations, and can thus cause noise loading and
mechanical loading of the vehicle and its components.
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To be able to keep the design of the construction space
small and the mechanical complexity of the torsional vibra-
tion damper simple i1n the form of spring device 6 in
hydraulic drivetrain 1, for example, with combustion
engines having hard-to-damp torsional vibrations, such as
two-cylinder or three-cylinder engines, for example, another
residual vibration, not brought about by torsional vibration
damper 2, waiting at secondary inertial mass 4, in the form
of a dynamic disturbance torque dependent on the angle of
rotation, occurs by means of an active torsional vibration
damping brought about by means of electric machine 5.

The torque progressions of drivetrain 1 for this can be
seen from FIG. 2. In one embodiment, a control strategy to
compensate for the torsional vibrations remaining after
torsional vibration damper 2 1s determined at transmission
input shaft 9 by means of the relationship of compensation
torque T, . of electric machine 5 to the sum of the other
occurring torques such as damper torque T, , at the input
of primary inertial mass 3, disturbance torque T, of sec-
ondary inertial mass 4 from mass moment of mertia J___ of
secondary inertial mass 4, its change of angle of rotation dw
in time interval dt according to the equation

T, =J. *do/dt

) sec

corresponding to the dynamic torque, and output torque T, ..
In this case, the mass moment of mertia J___ results from the
mass moment of 1nertia of secondary inertial mass 4 and the
mass moment of inertia of rotor 14 of electric machine 3.

After solving the equation of total torque T

=1

S R

+1

damp

+{. -1

ips T dvn

the compensation torque turns out to be

Tkarm Tdamp_ z_;jg;vs-l-Tdyn .

Compensationtorque T,  1s applied phase-selectively to
disturbance torque T,,, ot electric machine 3, generated
dependent on angle of rotation ¢, . . of crankshait 13, to
secondary inertial mass 4. Since the time pattern of summed
torque T_ __ cannot be determined, we take recourse to
phase-selective characteristic maps, which are laid out
depending on parameters which are known or which can be
determined from sensor data, such as speeds of rotation,
accelerations, torques and the like. Signals from one or more
senders are used by preference as representative parameters
for determining the upper dead-center position of one or
more cylinders of the combustion engine. To determine a
differential angle of crankshait 13 and rotor 14 of electric
machine 5, the sensor such as a differential angle sensor of
clectric machine 3 1s used, which 1s itended for detecting
the angle of rotation of rotor 14 for commutating electric
machine 5.

It has been found that 1n a real environment of drivetrain
1 a rotational angle deviation smaller than 10°, in particular,
smaller than 6°, resulting from time delay, 1s advantageous
for active torsional vibration damping, for example, of a
four-cylinder engine. This means that for disturbance torque
I 4,,, within an angular shift of 10° or 6° a phase-selective
response ol compensation torque T,  should be imprinted
on secondary inertial mass 4. Based on the example of a
four-cylinder engine and damping of a vibration order equal
to two with a crankshaft speed of 3000 rpm, a sampling
frequency of 10 kHz has therefore proven to be advanta-
geous. This corresponds to a phase angle of 3.6°.

Thus, 1t 15 seen that the objects of the present invention are
ciliciently obtained, although modifications and changes to
the invention should be readily apparent to those having
ordinary skill in the art, which modifications are intended to
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be within the spirit and scope of the invention as claimed. It
also 1s understood that the foregoing description 1s 1llustra-
tive of the present invention and should not be considered as
limiting. Therefore, other embodiments of the present inven-
tion are possible without departing from the spirit and scope
of the present invention.

LIST OF REFERENCE NUMERALS

1 drivetrain

2 torsional vibration damper

3 primary inertial mass

4 secondary inertial mass (rotor)
5 electric machine

6 spring device

7 Iriction device

8 coil spring

9 transmission input shaft

10 transmission

11 vehicle body

12 drive shaft

13 crankshaft

14 rotor

15a additional damping element
156 additional damping element
15¢ additional damping element
T damper torque

T, _ compensation torque

I, output torque

T summed torque

14, disturbance torque

¢, ... angle of rotation

dw angle of rotation

dt time interval

J ... mass moment of inertia

CE combustion engine

CU control umt

S sensor

S2 sensor

What 1s claimed 1s:

1. A method for carrying out an active torsional vibration
damping 1n a drivetrain having a combustion engine subject
to torsional vibrations, the drivetrain comprising a torsional
vibration damper that 1s operationally connected to a crank-
shaft of the combustion engine, a primary inertial mass
arranged on the crankshaft, an electric machine operation-
ally coupled to a transmission nput shaft of a transmaission,
the electric machine having a rotor forming a secondary
inertial mass assigned to the transmaission input shaift, a
spring device coupling the primary inertial mass and the
secondary inertial mass to be relatively and limitedly rotat-
able with respect to each other, and a control unit for
regulating an output torque of the electric machine to a
compensation torque that compensates for a disturbance
torque subject to torsional vibration which occurs at at least
one operating point, the method comprising the steps of:

receiving data from at least one sensor;

determining a differential angle of rotation between the

primary inertial mass and the secondary inertial mass
based on the data;

calculating the disturbance torque of the drivetrain based

on predetermined parameters and the differential angle
of rotation:

determining the compensation torque based on the dis-

turbance torque;

imprinting the compensation torque onto a memory to be

used by the electric machine; and,

damp
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using the rotor of the electric machine to implement the

compensation torque to the drivetrain.

2. The method as recited in claim 1, wherein the at least
one operating point represents an 1dling of the combustion
engine, while an 1dling regulation of the combustion
machine occurs by means of the electric machine, in that a
regulator regulates the compensation torque to maintenance
of a mean 1dling speed of the crankshatit.

3. The method as recited in claim 1, wherein the at least
one operating point represents the occurrence of jerking or
load reversal vibrations, where a regulator regulates the
compensation torque to a compensation of rotational non-
uniformities of the secondary inertial mass.

4. The method as recited 1n claim 1, wherein the at least
one operating point represents a starting of the combustion
engine, where a regulator regulates a differential speed of
rotation between the primary and secondary inertial masses
to zero.

5. The method as recited 1n claim 1, wherein the step of
receiving data from at least one sensor comprises:

recerving a first set of information from a first sensor

operatively arranged before the primary inertial mass.

6. The method as recited 1n claim 5, wherein the first
sensor 1s operatively arranged 1n the combustion engine.

7. The method as recited in claim 1, wherein the primary
inertial mass, the secondary inertial mass and the spring
device form a torsional vibration damper.

8. The method as recited in claim 7, wherein the spring
device 1s formed of linearly formed springs distributed
around a circumierence of the torsional vibration damper.

9. The method as recited 1n claim 7, wherein the step of
receiving data from at least one sensor comprises:

recerving a first set of information from a first sensor

operatively arranged before the primary inertial mass;
and.,

recerving a second set of mformation from a second

sensor operatively arranged after the torsional vibration
damper.

10. The method as recited 1n claim 1, wherein the step of
imprinting the compensation torque onto a memory to be
used by the electric machine comprises:

obtaining at least one parameter from the at least one

SeNsor;

creating one or more torque characteristic maps based on

at least one parameter; and,

storing the one or more torque characteristic maps onto

the memory to be used by the electric machine.

11. The method as recited 1n claim 10, wherein the one or
more torque characteristic maps are:

developed empirically or using a simulation of the hybnd

drivetrain; and,

adapted continuously to changes occurring in the drive-

train.

12. The method as recited 1n claim 1, wherein the step of
determining a diflerential angle of rotation between the
primary inertial mass and the secondary 1nertial mass based
on the data comprises:

receiving a signal from the at least one sensor;

determining an upper dead-center position of one or more

cylinders of the combustion engine based on the signal;
and,

determining the phase position of the crankshaft based on

the upper dead-center position.

13. A method for carrying out an active torsional vibration
damping in a drivetrain having a combustion engine subject
to torsional vibrations, the drivetrain comprising a torsional
vibration damper that 1s operationally connected to a crank-
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shaft of the combustion engine, a primary inertial mass
arranged on the crankshaft, an electric machine operation-
ally coupled to a transmission input shaft of a transmaission,
the electric machine having a rotor forming a secondary
inertial mass assigned to the transmaission input shaift, a
spring device coupling the primary inertial mass and the
secondary inertial mass to be relatively and limitedly rotat-
able with respect to each other, and a control unit for
regulating an output torque of the electric machine to a
compensation torque that compensates for a disturbance
torque subject to torsional vibration which occurs at at least
one operating point, the method comprising the steps of:
receiving data from one or more sensors;
determining a diflerential speed of rotation between the
primary and secondary inertial masses based on the
data;
calculating the disturbance torque based on the differen-
tial speed of rotation;
determining the compensation torque based on the dis-
turbance torque;
imprinting the compensation torque onto a memory to be
used by the electric machine; and,
using the rotor of the electric machine to implement the
compensation torque to the drivetrain.
14. A method for active torsional vibration damping
comprising;
providing a drivetrain comprising;:
a combustion engine including a crankshait with a
primary inertial mass;
a transmission input shait drivingly engaged with an
clectric machine including a secondary 1nertial mass;
a torsional vibration damper, including a plurality of
linearly formed springs arranged around a circum-
ference, the torsional vibration damper operatively
arranged 1n a torque path between the crankshait and
the transmission input shaft to permit limited relative
rotation of the secondary inertial mass relative to the
primary inertial mass; and,
a control unait;
the method comprising:
exciting the drivetrain with torsional vibrations from
the combustion engine;
selecting an operating point of lesser vibration 1sola-
tion;
determining a disturbance torque T, at the operating
point of lesser vibration 1solation 1n the torque path
aiter the torsional vibration damper;
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calculating a compensation torque T,
for the disturbance torque; and,
applying the compensation torque T
train with the electric machine.
15. The method for active torsional vibration damping as
recited i claim 14, wherein the control unit comprises a P
controller for regulating rotation of the second 1nertial mass
to determine the compensation torque T, .
16. The method for active torsional vibration damping as
recited 1n claim 14, wherein:
the drivetrain includes at least one sensor;
the sensor 1s used to determine the disturbance torque
L 4,5 and,
the disturbance torque T, 1s represented by a torque
amplitude characteristic map and a torque phase char-
acteristic map stored in the control unit.
17. The method for active torsional vibration damping as
recited 1n claim 14, wherein:
the drivetrain includes an upper dead-center position
sender for the combustion engine; and,
the upper dead-center position sender 1s used to determine
a phase pattern of the disturbance torque T .
18. The method for active torsional vibration damping as
recited 1n claim 14, wherein:
the operating point of lesser vibration isolation 1s at an
idle speed of the combustion engine;
the compensation torque T,  1s determined to maintain
a mean 1dle speed of the crankshaift; and,
using the electric machine to apply the compensation
torque T, ,  to the drivetrain regulates the 1dle speed of
the combustion engine.
19. The method for active torsional vibration damping as
recited 1n claim 14, wherein:
the operating point of lesser vibration 1solation includes
jerking or load reversal vibrations; and,
the compensation torque T,  1s determined to compen-
sate for rotational nonuniformities of the secondary
inertial mass.
20. The method for active torsional vibration damping as
recited 1n claim 14, wherein:
the operating point of lesser vibration 1solation 1s selected
during a starting of the combustion engine; and,
the compensation torque T,  1s determined to maintain
a zero differential rotational speed between the primary
inertial mass and the secondary inertial mass.

to compensate
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to the drive-

Frarm
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